Abstract A case of juvenile active ossifying fibroma affecting a 27 year-old man will be discussed. The characteristic radiologic and histologic features of the entity will be described.
A 27-year-old African-American male presented to his primary care physician with long-standing nasal congestion and recurrent sinus infections. After initial symptomatic treatment with nasal decongestants and anti-histamines, radiographic studies were obtained to evaluate for chronic sinusitis.
Radiographic Features
Computed tomography images of the sinuses demonstrated a 2.1 cm round bony lesion with ground-glass attenuation within the superior orbital rim of the left frontal sinus with remodeling of the skull base and orbit (Fig. 1) .
Additionally, magnetic resonance imaging (MRI) also shows a smoothly marginated lesion centered in the left frontal sinus. A peripheral rim, thought to be residual surrounding inspissated secretions is identified (Fig. 2) . Noted on both images, although more easily seen on the MRI, is the nearly complete opacification of the right paranasal sinuses. This was later diagnosed as sinonasal inflammatory polyps.
Diagnosis
A diagnostic biopsy was performed. Histologic examination of the biopsy and subsequent excision specimens demonstrated numerous acellular, concentrically lamellated particles with a central basophilic area surrounded by an eosinophilic rim (Figs. 3, 4) . Focally, these ossicles coalesced to form irregular trabeculae. The cellular stroma was composed of uniform stellate fibroblast-like cells. The surrounding normal bone demonstrated active osteoclastic resorption.
Discussion
Juvenile active ossifying fibroma (JAOF, also referred to as ''active ossifying fibroma'' or ''aggressive psammomatoid ossifying fibroma'') is a rare variant of conventional ossifying fibroma (OF) with many important distinguishing clinical and histologic features. As the name implies, the average age of JAOF is younger than conventional OF. Most cases occur in patients \12 years old, though a wide age range has been reported (3 months to 72 years) [1] . There is an equal gender distribution, as opposed to the female predominance seen in conventional OF. As in our case, the most common location is the paranasal sinuses, where it may cause obstructive symptoms. Less common locations include the jaws (maxilla [ mandible) and temporal bone [2, 3] . Radiographically, JAOF presents as a well-demarcated, expansile, radiolucent lesion surrounded by an ossified rim. Rare cases demonstrate an invasive growth pattern with involvement of adjacent structures, including intracranial extension [1] .
Macroscopically, the lesions are well-circumscribed and have a smooth surface. They are often described as ''shelling out'' intraoperatively. Microscopically, a network of osteoid is seen within a cellular stroma composed of bland spindled to stellate cells. Scattered mitotic figures may be seen. The most distinctive finding, which is variably present, is the presence of small spherical structures with concentric lamellations, reminiscent of psammoma bodies. These structures are usually acellular, though entrapment of osteoblasts may be seen. The ossicles often have a basophilic center surrounded by a thick eosinophilic rim. Multinucleated giant cells are common, and there are numerous reports of secondary aneurysmal bone cyst formation [1, 4, 5] .
Juvenile active ossifying fibroma belongs to a morphologic category of benign fibro-osseous lesions in the head and neck which also includes conventional ossifying fibroma, cemento-osseous dysplasia, and fibrous dysplasia. Due to the morphologic overlap between these entities, clinical and radiographic information is essential to guide the pathologist's interpretation. Compared with JAOF, conventional ossifying fibroma is more common in the jaws and typically occurs in adults. JAOF is also distinguished by a more aggressive clinical behavior. In addition, conventional OF typically lacks the psammomatous calcifications seen in JAOF. Cemento-osseous dysplasia, while morphologically similar to JAOF, rarely presents before age 20, and by definition occurs in the jaws in close association with the roots of teeth. Classic radiographic features of fibrous dysplasia include a ''ground glass'' appearance with poorly defined borders, in contrast with the well-demarcated features of JAOF. When multiple bones are involved (polyostotic), fibrous dysplasia is favored. Histologically, fibrous dysplasia shows woven bone without osteoblastic rimming which fuses with adjacent uninvolved bone. This continuity of normal and pathologic bone is not seen in JAOF. The psammomatous calcifications of JAOF may mimic the true psammoma bodies of extracranial meningioma, though extracranial meningioma should have plump epithelial cells with a whorled architecture. In difficult cases, immunohistochemical stains for EMA and CK7, which are strongly positive in extracranial meningioma, should clarify the diagnosis. The treatment of choice for JAOF is surgical excision. There is an excellent prognosis following complete excision, though this may be difficult when an infiltrative growth pattern is present. Incompletely excised tumors have a recurrence rate of 30-58 %, which may necessitate further surgery with reconstruction [6] . Rare cases with intracranial extension have been associated with secondary bacterial infections with resulting mortality [1] . Despite an aggressive clinical course, true malignant transformation has not been described.
